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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a recording and reproducing method of high density by an inexpensive 
optical recording medium in which a recording layer is formed of an organic dyestuff. 

SOLUTION: The optical recording medium which is constituted by laminating at least the recording layer and a 
metallic reflecting layer on a substrate in optional order and further laminating a protective layer thereon and in 
which the recording layer is formed of the organic dyestuff and the metallic reflecting layer is formed of silver or its 
alloy is used. Then, recording and reproducing of information is executed by irradiation with laser beams of <530 nm 
wavelength from a recording layer side to a metallic reflecting layer side. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Carry out the laminating of a recording layer and the metallic reflective layer in the sequence of arbitration 
at least on a base, and on it, carry out the laminating of the protective layer and it changes. The record playback 
approach characterized by performing informational record playback by forming a recording layer with organic 
coloring matter, and using the optical recording medium in which the metallic reflective layer was formed with Ag or 
its alloy, and irradiating laser light with a wavelength of 530nm or less towards a metallic reflective layer side from 
the recording layer side. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the record playback approach of the high density which used the 

optical recording medium in detail about the record playback approach. 

[0002] 

[Description of the Prior Art] The optical recording medium [ reading / by laser / information / optical recording 
medium / the writing and/or reading] (optical disk) is compared with the conventional record medium, and since 
storage capacity is large and random access is possible, it is used as a record medium in fields, such as audio 
software, computer software, game software, and electronic publishing. Especially a write-once mold compact disk 
(written as "CD-WO" or "CD-R") has after record the description of being refreshable, by the compact disc player 
only for playbacks, or drive in order to show a reflection factor equivalent to the compact disk only for playbacks. 
[0003] The above optical recording media carry out the laminating of a recording layer and the metallic reflective 
layer in the sequence of arbitration at least on a base, and carry out the laminating of the protective layer on it, and 
are constituted. The thing of various gestalten is proposed as the above-mentioned recording layer. As a recording 
layer by mineral matter, a chalcogen system alloy like rare earth transition-metals alloys, such as Tb-Fe-Co which 
records according to a light-and-heat magnetic effect, and Dy-Fe-Co, germanium-Te which carries out a phase 
change, and germanium-Sb-Te etc. is specifically proposed, and various kinds of organic coloring matter is mainly 
proposed as a recording layer by the organic substance. Moreover, also in the above-mentioned metallic reflective 
layer, Au, Ag, Cu, aluminum, etc. are proposed as a metal with a high reflection factor. 

[0004] By the way, since the optical recording medium which used organic coloring matter for the recording layer 
can form a recording layer by the easy approach by spreading of an organic-coloring-matter solution, spreading 
increasingly as a cheap optical recording medium is expected, consequently the much more high density record 
approach is demanded. 
[0005] 

[Problem(s) to be Solved by the Invention] This invention is made in view of the above-mentioned actual condition, 
and the purpose has a recording layer in offering the record playback approach of the high density by the cheap 
optical recording medium formed with organic coloring matter. 
[0006] 

[Means for Solving the Problem] If this invention persons used Ag or its alloy as the quality of the material of a 
metallic reflective layer as a result of repeating various examination, even if they were 350-400nm in wavelength, 
they checked that a record pit could be formed satisfactory to the recording layer which consists of organic 
coloring matter also by the laser light of low wavelength far from that sufficient reflection factor can be obtained 
practical and the wavelength of 780nm usually used, and resulted in completion of this invention. 
[0007] Namely, the summary of this invention carries out the laminating of a recording layer and the metallic 
reflective layer in the sequence of arbitration at least on a base, and on it, carries out the laminating of the 
protective layer, and changes. A recording layer is formed with organic coloring matter, and the optical recording 
medium in which the metallic reflective layer was formed with Ag or its alloy is used, and it consists in the record 
playback approach characterized by performing informational record playback by irradiating laser light with a 
wavelength of 530nm or less towards a metallic reflective layer side from the recording layer side. 
[0008] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail. Although an optical recording 
medium carries out the laminating of a recording layer and the metallic reflective layer in the sequence of arbitration 
at least on a base, and carries out the laminating of the protective layer on it and is constituted, in the record 
playback approach of this invention, the optical recording medium in which the recording layer was formed in with 
organic coloring matter, and the metallic reflective layer was formed with Ag or its alloy is used for it. When the 
metallic reflective layer is formed in Au, a practically required reflection factor is not obtained with laser light with a 
wavelength of 530nm or less used by this invention. Moreover, when the metallic reflective layer is formed with 
aluminum, it cannot be said that it is enough in respect of corrosive and a reflection factor. 
[0009] As the above-mentioned base, inorganic materials, such as glass besides polymeric materials, such as 
polycarbonate resin, acrylic resin, polystyrene resin, vinyl chloride resin, an epoxy resin, polyester resin, and 
amorphous polyolefine, are used, for example. When it is the below-mentioned optical recording medium for which a 
transparence base is needed, polycarbonate system resin with small optical anisotropy with the high and 
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permeability of light is desirable. 

[0010] A guide rail, a pit, etc. showing a record location are usually formed in the front face by the side of the 
recording layer of a base (groove information etc.). Although groove information etc. is usually given in case it makes 
a substrate by injection molding or casting, it may be produced by the laser cutting method or 2P law (Photo- 
Polymer law). 

[001 1] Especially as organic coloring matter for record stratification, it is not restricted but large annular aza- 
annulene system coloring matter (phthalocyanine dye, porphyrin coloring matter, etc.), poly methine system coloring 
matter (cyanine dye, merocyanine coloring matter, SUKUWARIRIUMU coloring matter, etc.), anthraquinone system 
coloring matter, AZURENIUMU system coloring matter, metal-containing azo system coloring matter, etc. can be 
used. Metal-containing azo system coloring matter has the description excellent in endurance and lightfastness. 
[0012] In general, the organic coloring matter of (a) - (g) shown below has 400-470nm lambdamax, and is used 
especially suitably [ in the case of the 515nm laser light mentioned later ]. 
[0013] 
[Formula 1] 
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[0014] 
[Formula 2] 
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[0015] The above-mentioned recording layer is usually formed by the methods of application, such as a spin coat, a 
spray coat, a DIP coat, and a roll coat, etc. Under the present circumstances, as a spreading solvent, hydroxy ester 
solvents, such as perfluoroalkyl alcoholic solvents, such as cellosolve solvents, such as ketone-alcohol solvents, 
such as alcoholic solvents, such as a methanol, ethanol, and isopropanol, diacetone alcohol, and 3-hydroxy-3- 
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a thickness of 1000A (100nm) was formed. 

[0029] And after applying ultraviolet-rays hardening resin ("SD-301 " by Dainippon Ink & Chemicals, Inc.) with a spin 
coat method the whole surface on this recording layer, ultraviolet rays are irradiated, and were stiffened and the 
protective layer with a thickness of 0.1mm was formed. The reflection factor in 515nm of the obtained optical 
recording medium was 48%. 

[0030] As a result of irradiating the semiconductor laser light of the main wavelength of 51 5nm, the output of 20mW, 
and the bluish green color of 0.48 micrometers of diameters of the beam spot from a protective layer side at the 
above-mentioned optical recording medium, the good record pit was able to be formed. 

[0031] On the injection molding polycarbonate resin base with an example 2 thickness of 0.6mm, Ag film with a 
thickness of 600A (60nm) was formed by the sputtering method, and the reflecting layer was formed. Subsequently, 
after dropping the pentafluoro propanol solution of kino FUTARON system coloring matter (the above-mentioned 
instantiation compound (b)) on the above-mentioned reflecting layer and applying at the rotational frequency of 
600rpm with a spin coat method, it dried for 30 minutes at 95 degrees C, and the recording layer with a thickness of 
1000A OOOnm) was formed. 

[0032] And after applying ultraviolet-rays hardening resin ("SD-301" by Dainippon Ink & Chemicals, Inc.) with a spin 
coat method the whole surface on this recording layer, ultraviolet rays are irradiated, and were stiffened and the 
protective layer with a thickness of 0.1mm was formed. Furthermore, ultraviolet rays were irradiated and after 
applying ultraviolet-rays hardening resin ("SD-640" by Dainippon Ink & Chemicals, Inc.) as adhesives all over an 
injection molding polycarbonate resin base with a thickness of 0.6mm and laying on top of the front face of the 
above-mentioned polycarbonate resin base, were stiffened. The reflection factor in 430nm of the obtained optical 
recording medium was 52%. 

[0033] As a result of irradiating semiconductor laser light with a main wavelength of 430nm from a protective layer 
side at the above-mentioned optical recording medium, the good record pit was able to be formed. In addition, the 
used body of laser consists of LiSrAIF6 crystals (basic oscillation wavelength of 860nm) in which the semiconductor 
laser excitation by the HMG photonics company carried out the solid-state-laser:Cr dope, and the wavelength is 
430 (nm) of the double wave of solid state laser. 

[0034] On the injection molding polycarbonate resin base with an example 3 thickness of 0.6mm, Ag film with a 
thickness of 600A (60nm) was formed by the sputtering method, and the reflecting layer was formed. Subsequently, 
after dropping the ethyl lactate solution of cyanine system coloring matter (the above-mentioned instantiation 
compound (c)) on the above-mentioned reflecting layer and applying at the rotational frequency of 600rpm with a 
spin coat method, it dried for 30 minutes at 100 degrees C, and the recording layer with a thickness of 1100A 
(1 10nm) was formed. 

[0035] And after applying ultraviolet-rays hardening resin ("SD-301" by Dainippon Ink & Chemicals, Inc.) with a spin 
coat method the whole surface on this recording layer, ultraviolet rays are irradiated, and were stiffened and the 
protective layer with a thickness of 0.1mm was formed. Furthermore, the recording layer and the protective layer 
were formed one by one on the polycarbonate resin base completely like the above. And cation system ultraviolet- 
rays hardening resin ("SK-7000" by Sony Chemicals Corp.) was screen-stenciled as adhesives all over each 
polycarbonate resin base. Subsequently, ultraviolet rays were irradiated and after piling both up in respect of 
printing, were stiffened. The reflection factor in 515nm of the obtained optical recording medium was 45%. 
[0036] As a result of irradiating the semiconductor laser light of the main wavelength of 515nm, the output of 20mW, 
and the bluish green color of 0.48 micrometers of diameters of the beam spot from a protective layer side at the 
above-mentioned optical recording medium, the good record pit was able to be formed. 
[0037] 

[Effect of the Invention] According to this invention, the record playback approach of the high density by the cheap 
optical recording medium in which the recording layer was formed with organic coloring matter is offered, and the 
practical value of this invention is remarkable. 
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methyl-2-butanone, methyl cellosolve, and ethylcellosolve, TETORO fluoro propanol, and an octafluoro pentanol, 
methyl lactate, and isobutyric-acid methyl, are used suitably, for example. 

[0016] Above-mentioned Ag or the reflecting layer of the alloy is formed by vacuum deposition, the sputtering 
method, and the ion plating method. As an alloying element used for Ag alloy, Ti, Rh, Cu, Ta, Pd, nickel, V, Co, Cr, Si, 
C, B, Sn, P, Zn, Sb, Mo, etc. are mentioned, and these are usually added by Ag at a rate below 3 atom %. In addition, 
in order to raise the adhesion force between layers between a metallic reflective layer and a recording layer, an 
interlayer may be prepared for the purpose, such as raising a reflection factor. 

[001 7] As the above-mentioned protective layer, U V hardening resin constituent etc. is used, for example. 
[0018] Usually let [ the aforementioned record layer thickness ] preferably 10-1000nm of 10-200nm of 0.5-50 
micrometers of 20-1 20nm and protection layer thickness be the range of 2-20 micrometers for 50-200nm and 
metallic reflection layer thickness. 

[0019] The optical recording medium used by this invention can take any lamination, as long as informational record 
playback can be performed by irradiating laser light towards a metallic reflective layer side from the recording layer 
side. Lamination as specifically shown in the next table can be taken. 
[0020] 

[Table 1] (1) A base (about 1.2mm) / metallic reflective layer (800A) / recording layer (1000A) / protective layer 
(0.1mm) 

(2) A base (about 0.6mm) / glue line (40 micrometers) / base (about 0.6mm) / metallic reflective layer (800A) / 
recording layer (1000A) / protective layer (0.1mm) 

(3) A protective layer (0.1mm) / recording layer (1000A) / metallic reflective layer (800A) / base (about 0.6mm) / 
glue line (40 micrometers) / base (about 0.6mm) / metallic reflective layer (800A) / recording layer (1000A) / 
protective layer (0.1mm) 

[0021] In the case of the optical recording medium of lamination shown in above-mentioned (1) - (3), incidence of 
the laser light is carried out from a protective layer side. And the lamination which shows the lamination shown in (1) 
and (2) to (3) in the case of an one side record mold optical recording medium is the case of a double-sided record 
mold optical recording medium. In addition, a base does not necessarily need to be transparent in these cases. 
[0022] Moreover, in the optical recording medium used by this invention, the lamination of a transparence base / a 
recording layer / metallic reflective layer / glue line / metallic reflective layer / recording layer / transparence base 
may be adopted as the lamination of a transparence base / recording layer / metallic reflective layer / protective 
layer, and lamination of a double-sided record mold optical recording medium as lamination of an one side record 
mold optical recording medium besides the above. In the case of this optical recording medium, incidence of the 
laser light is carried out from a transparence base side. 

[0023] The above optical recording media are used for the record playback approach of this invention, and it is 
characterized by wavelength performing informational record playback by laser light 530nm or less for high density 
record. Although the wavelength of laser light is so desirable that it is short, 320nm of the viewpoint of the 
reflection factor in Ag or its alloy reflecting layer to the minimum is usually 350nm preferably. Especially in this 
invention, laser light with a wavelength of 370-520nm is recommended. As an example of representation of the laser 
light of this range, the main wavelength of 417nm or 515nm laser light is mentioned. 

[0024] An example of the laser light of the range of 350-520nm wavelength can be obtained by using high power 
semiconductor laser with a blue [ of 410nm ], or a bluish green color of 515nm. In addition, for example, (a) basic 
oscillation wavelength is excited by the semiconductor laser which is 960nm and in which continuous oscillation is 
possible, or 740 - (b) semiconductor laser, and the above-mentioned laser light can be obtained also by carrying out 
wavelength conversion of any of the solid state laser whose basic oscillation wavelength is 740-960nm and in which 
continuous oscillation is possible they are by the second harmonic generation component (SHG). 
[0025] Although what kind of thing may be used as long as it is a piezo-electric element lacking in inversion 
symmetry as the above-mentioned SHG, KDP, ADP, BNN, KN, LBO, a compound semiconductor, etc. are desirable. 
When basic oscillation wavelength is the semiconductor laser which is 860nm as an example of a second harmonic, 
in the case of 430nm of the double wave, and the solid state laser of semiconductor laser excitation, 430 etc.nm of 
the double wave from LiSrAIF6 crystal (basic oscillation wavelength of 860nm) which carried out Cr dope etc. is 
mentioned. 

[0026] In this invention, informational record is performed as follows by the exclusive recorder, rotating a disk with 
constant speed, such as 2X of the rate of the 1.2 - 1.4 m/sec range or the arbitration within the limits of it 4X, and 
6X. That is, a servo is applied to a groove, the above-mentioned laser light narrowed down to about 0.4-0.6 
micrometers is used, and a record pit is made to form by deformation, deterioration, etc. of the layer which adjoins 
the light absorption layer and it by heat mode. And playback is performed by laser light by reading the difference of 
the reflection factor of a laser light exposure part and a non-irradiating part. 
[0027] 

[Example] Hereafter, although an example explains this invention to a detail further, this invention is not limited to 
the following examples, unless the summary is exceeded. 

[0028] On the injection molding polycarbonate resin base with an example 1 thickness of 1.2mm, Ag fitm with a 
thickness of 800A (80nm) was formed by the sputtering method, and the reflecting layer was formed. Subsequently, 
after dropping the octafluoro pentanol solution of metal-containing azo system coloring matter (the above- 
mentioned instantiation compound (a)) on the above-mentioned reflecting layer and applying at the rotational 
frequency of 500rpm with a spin coat method, it dried for 30 minutes at 100 degrees C, and the recording layer with 
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ti/t. (D Rtf (2) ic^-rswfiKiiM-sie^sut 
iea$n*<Dig^ o) ic^-rjg«fiEiiMSffi^ytiE 20 

[0 0 2 2] *&WTteffl-r<53tiESS*3M*lCfcO 
Tli. ±i£Offe. *ifSEiS§i!*ffit8«#©afl§fiR£ U 
T. SWS<*/iE®a/^S5*tH/«SJBO«««£. 
MiSfE^^8E©«<*roa8lfi)c<hUT. SSEStt/iEfi 

[0 0 2 3] *5§W©KfiSS£^!i«\ ±iEtf)«fc}tIE 30 
§i8M*£tefflU !SMKS©Jfc««>(C«gjO«5 3 0 nm 
JUT© U— Sf-3t(C«fe U flNg©IEgf?££fi/j:5 C <t£ 

©TfBli. 3 2 0 n m. »SKIi3 5 0 n mT» 
•5. *fEWICfcO-C(3. ^ICJS^3 7 0~5 2 0 nm(0 

S0!l<!:l/Tli. */k&ft4 1 7 nmXli5 1 5nm©l/ 

[0 0 2 4] iffift3 5 0~5 2 0 nmOieHCOU'— tf- 40 
tftO>-m\t. 4 1 0 nm<DHfe£jtl4 5 1 5 n mCD^tl 
feOiSai7J^.»<* \y— tf-*ffiffll)-5 d i IC <fc -r) T?#-5 

c -t©<fe. ±ie<du— tf-3t«, mi*, 

( a ) 740~960n mOi^IpJ 

IBfc^ilHU'— tf-Xli (b) ¥3H*U— tf-lcfcoT 
JSftJB$na.-pS*»Sajft*<7 4 0~9 6 0 nm©j£t£ 

(SHG) fC<fcU;&il&lft-f3d£IC«fcoT'b?#5C<i: 
[0 0 2 5] ±IE<D S H G <t L/TIJ, £*S*tf&14£*< 50 



1 1 - 5 3 7 5 8 

6 

A DP. BNN> KN, LBO, fls£fcl¥3H*£ <t*#» 

8 6 0 nmO¥3H*U— Sf-0J§£li, -?-0fg&<£4 3 
Onrru #aM*U— tf-fiiligOHfcU — !f-<Di§ 
£14. C r K-^UfeL iS.rAI F t *£g (S*fgll 
&ft8 6 0 nm) *>e>(Ote;&<D 4 3 0 n mts.£tfmf £> 

[0 0 2 6] *^WlCfcl\T. It^OlE^ll. S^fflUa 
-yiC«fcy, 1. 2~1. 4m/sec|SI l 
-t©iEllrtrofflg(Dag<0 2fgj£. 4 tea, 6*gi$7S:<*: 

t>tt-5. -r&to-s. y;u-yic-y--/K**Mt. o. 4~ 

0 . 6 m mgg(C« lj a* ttfc±IE0 U— !f-:3t£{£ffl 

ao^jfs • ffisrji'icfc^TiEattf^ h*^$-a--5. 

»<t^^Wg|5«-<!:cDJ5S4*CD^$SI**5 C <h Ic «fc U ?r 
[0 0 2 7] 

[^ffiffij] JUT. *^^*^SSWic«fcyMicPtfflici(iB^ 

[0028] %mm^ 

2mmOSltBfiES!^yA-7K*-h«iSiS<*± 
(CX/ty^y>^;SlCj:y)l$8 0 0A (8 0nm) <D 

na<D±ic^^ai7y^fesi mmom^it^ 

(a) ) ©:*^*7^*n^>*'y'-,/U;§}££;iSTU 
^e>3-hstlC«ty 5 0 0 r pmOEieaT^L^: 

1 0 OtT-3 0#Fdj|£*gU I^IOOOA (10 
0 nm) <£>SE§ia£Jf2J$L7t„ 

[0 0 2 9] fl/T. CWIE@a<D±OD±MJCSg^Jl 

tefflBi (*B*-f >*<b*i*tt« rs D - 3 0 1 J ) 

h;£tCcfcygfliL75:i£. Sg^^BSWLT 
®<b^1t. J1$0. 1 mm0?«Ka*JBfiEL>£:. 
ltmmi&ft<D5 1 5 nmlC33(t-5S^tt4 8%T* 

[0 0 3 0] ±iEcDJtIE^«{*IC*/L^ft5 1 5 n m. 
Hj^l2 0mW. e-A^yhg0. 4 8Aim<DW^fe 

!f-y£$«safiij^e.ja#iu«:^. ^s? 

[0 0 3 1 ] USSffiJ 2 
ISO. 6mmO&iaifi£^y*-^-htSiflIS<*± 
IC^A->^U >^;Slc«fcyH3 6 0 0 A (6 0nm) <D 

Wa©±lc+/7^P>SfeSl («5iE(D0iJ^b^ 

(b) ) <D'<>*7)i>*n-7n/'<;s-)i,%M&ffiTU. 
^br>a-h^ic«ty 6 o o r pmtaiHieSrr^fiiUjt 

^. 9 5tT3 O^HfiKU 1 0 0 0 A (10 0 



( 

7 

nm) (Dtmmzmmbiz. 

[0032] tut. z<Dtmm(D±(D±wizmn®m 
itmm (^H*-f >*ft^mtt« rs d- 3 0 1 j ) 

BHb£lt, mZO. 1 mmO«a/l$Jf$fiKbfc. SIC, 

IlltiSI TSD- 6 4 0J ) £gtfiU ±K©tfy*- 

fttbT^b^-ti-fc. '&t>Hfiimmm#<D4 3 0 nmlc 

[0 0 3 3] ±E<D3t!E^J£f*(C*»txi£S4 3 0 nm© 

E»bT* h£m&L-fZ>ZtWi&*fi:. fiEfflLfcU 

-atgOHttU— y- : C r K— ^WfcL i S r A I F 
elSH (S*PSSi&S8 6 0 nm) T«fig$*l. 
filiHftU— *f-<Oi&}&<04 3 0 (nm) Tfc*. 

[0034] mmm 3 

H$0. 6mm©*t£lifiE§97H'J*-7K^.-h8}BiS«;± 
(C^/<y^'J>^;ilCj;UJl$ 6 0 0 A (6 0nm) © 
AgK€fiEMUTJSftfJi*fl5fiEL/i. fcive. ±E®K 
WS(D±lc->T->^feSg (Mi£g>01*fcft4fe (c) ) 
Q9URx?*iHKearFU hikC J: U 6 0 



5 ) t 1 -5 3 7 5 8 

8 

0 r pm<DB*£!StT"g*jL/fc&, 1 0 0*C-P3 Oft-Rfc 
dU ISIIOOA(HOnm) OEM*£lftl> 
It. 

[0 0 3 5] fUT. £©ESUIC!>±<Z>±iSlCS6*8HS 

{blast (*H*-f >*ft¥i*tt« rs d- 3 o 1 j ) 

SUbStt. ISO. 1 mmtf)«aJi£JB/£Ufc. MIC, 
±E££<R«ICUT. #yA-#*-MMMM*©± 
lcE»JI£fiEKJI&€NI%IC)gj£U&. tL/T. ftiKU 

IMMftill JrSAMtSK rs K - 7 0 0 

oj ) ***y->B]«ufc. ;*i\t, s#*EPSiJiST 

fcftE^Jgfc© 5 1 5 nm(C*3lt*JStl^li4 5 %T3d 

[0 0 3 6] ±E©JfcE««*K:*«&»fi5 1 5 nm, 
tli*l2 0mW, b'-A^TK^hSO. 4 8Mm(DW»fe 

ftE*ev h*?f?fiE-r-5c:i^ai*fe. 

20 [0 0 3 7] 

[f6HS©$*!l] *58WlcJ:fttf, EMWttflfeftlCT 
JfcfiE 3 tifc«fli&:%EftflE{t lCcfc-5 SSffijg©ES«£;fr 



